Introduction ▼
Splenogonadal fusion is a rare congenital anomaly and is the result of an abnormal association of splenic and gonadal tissue during gestation. The etiology remains unclear. Splenogonadal fusion may originate in the early embryonal period, during which the stomach rotation causes proximity between the different anlages. It is almost always found on the left side, given the anatomical proximity of the spleen and the left gonad during embryogenesis [R. Lopes et al. Einstein (Sao Paulo) 2012; 10: 92-95, C. Lin et al. J Urol 2010; 184: 332-333] . The condition is an important differential diagnosis to other scrotal masses, particularly testicular cancer, which in unclear cases leads to unnecessary orchiectomies with benign pathologic results.
An important imaging modality in the diagnosis of testicular pathologies is ultrasound imaging. Contrast-enhanced ultrasound (CEUS) is a relatively new procedure which enables us to evaluate the perfusion in smaller microvessels (2-7 nm) -compared to color-coded Doppler sonography -and has become a valuable instrument in the characterization of scrotal masses. The applied contrast agent is composed of microbubbles, surrounded by a very fine lipid layer. The purpose of the bubbles is to enhance the emitted ultrasound signal through their linear and nonlinear resonance attributes [G. Schöppler et al. Urologe A 2012; 21: 81-98] .
Elastography is a procedure which examines the compressibility of different kinds of tissue by applying the ultrasound probe onto a region of interest. Reduced elasticity is an indicator of a malignant process due to a higher density of the stromal tissue in a tumor. In order to avoid false-positive results such as with scar tissue or calcifications, simultaneous B-mode sonography can be added. Remarkable findings can be biopsied in real-time [G. Schöppler et al. Urologe A 2012; 21: 81-98] .
Case description ▼
A 31-year-old male patient presented in our emergency ward with severe pain and swelling of the left scrotum. The physical examination revealed a highly reddened and swollen left testicle that was very painful upon the application of pressure. The examination was performed using a Philips EPIQ 7 system (Philips Medical Systems, Bothell, WA) with linear array 18 MHz and 12 MHz multi-frequency transducers. B-mode sonography showed a markedly distended left epididymis, additionally a nearly isoechogenic mass, 1.5 cm in diameter, in the parenchyma of the left testis (qFig. 1) with discrete signs of heightened vascularization on color-coded Doppler sonography (qFig. 2). The right testicle appeared unremarkable with a homogenous parenchyma and a normal epididymis. The blood values showed an elevation of the inflammatory parameters C-reactive protein (1.4 mg/dl) and the leucocyte level (15.8 G/l). Alpha-fetoprotein, beta-human chorionic gonadotropin and lactate dehydrogenase as screening parameters for testicular cancer were normal, the urine sediment was unremarkable.
Darstellung einer splenogonadalen Fusion mit kontrastmittelverstärktem Ultraschall (CEUS) und Elastografie
We admitted the patient to our urologic ward with the working diagnosis of a left-sided epididymitis and initiated an intravenous antibiotic therapy.
Contrast-enhanced sonography and additional elastography of the left testis showed the suspicious mass with atypical contrast enhancement for testicular tissue and with a higher stiffness compared to the adjacent tissue (qFig. 3). Due to the presence of contrast pooling in the aforementioned mass (qFig. 4-6), our colleagues from the Department of Clinical Radiology suspected splenogonadal fusion. However, a malignant lesion could not be completely ruled out. In the presence of a left-sided testicular mass -with all parameters for testicular cancer negative, but with an unusual finding on contrast-enhanced sonography as well as elastography -we agreed there was an indication for a scrotal exploration. The patient was temporarily discharged with biochemical and clinical regression of the epididymitis and was readmitted to our ward a week later.
We explored the scrotum and removed the suspicious part of the left testicle, which was intraoperatively sent to our Department of Pathology for further histologic examination. The rest of the testis was retained. The intraoperatively performed frozen section of the specimen showed testicular parenchyma with a wellcircumscribed, encapsulated lesion composed of mature white and red pulp of the spleen with hemosiderin deposits in the sinuses (qFig. 7-8). Adjacent to the fibrous capsule of the lesion, testicular tubules showed peritubular fibrosis and reduced spermatogenesis. Focally accentuated lymphocytic infiltrate in peritubular soft tissue was seen. The specimen showed no sign of malignancy. The final pathologic report confirmed the finding of splenogonadal fusion in the discontinuous form without a connection to the spleen and with no sign of malignancy in the examined tissue consistent with the findings in the radiologic report. connection between spleen and gonads is found. [C. Lin et al. J Urol 2010; 184: 332-333, S Jequier et al. Pediatr Radiol 1998; 28: 526] . While the continuous form is often associated (in about 33% of described cases) with congenital comorbidities like cryptorchidism, limb defects, spina bifida and micrognathia, the discontinuous form shows no comparable associations to malformations [C. Lin et al. J Urol 2010; 184: 332-333, S Jequier et al. Pediatr Radiol 1998; 28: 526] . Cryptorchidism as one of the comorbidities of the continuous form is a known risk factor for testicular cancer. An association between splenogonadal fusion and testicular cancer has been described [R. Lopes et al. Einstein (Sao Paulo) 2012; 10: 92-95].
Ultrasound plays an essential role in the diagnosis of scrotal masses. A case report published by Ferrón et al. in 2013 [A. Ferrón et al. Pediatr Radiol 2013 43: 1652 -1655 described the occurrence of follicular development in an examined scrotal mass in a 2-year-old boy which revealed significant similarities when compared with a specific predescribed ultrasound nodular pattern of spleens on high-frequency ultrasonography in children from 1-5 years by Doria et al. 2006 [A. Doria et al. Radiology 2006 24: 821-827] . Similarities in adults have to be assumed. Thus, awareness of the ultrasound findings of children's spleens could be helpful in reaching the diagnosis of splenogonadal fusion.
Ota and Ono reported on a 31-year-old man with an intrapancreatic accessory spleen and the advantage of CEUS which defined the correct diagnosis prior to operation. With this technique typical behavior of the splenic parenchyma, like an increased signal in the vascular phase and trapping of the microbubbles in the delayed, so-called "hepatosplenic", phase, could be seen in the suspicious mass which is comparable to our findings [T. Ota and S. Ono. Br J Radiol 2004; 77: 148-149] . In our case CEUS was a valuable tool for determining the morphology and malignancy of the mass prior to surgery. The characteristic contrast pooling of the lesion, similar to that seen in splenic tissue, along with findings of increased tissue stiffness on elastography led to the suspected preoperative diagnosis of splenogonadal fusion.
Conclusion ▼
Contrast-enhanced sonography and elastography are useful tools for helping to distinguish between malignant masses of the testis and benign ones including ectopic splenic tissue. Thus, they offer additional preoperative information which may assist in treatment planning. Therefore, the use of a combined preoperative diagnostic work-up of B-mode ultrasound and color-coded ultrasound, together with an awareness of pediatric splenic patterns on sonography and new procedures like CEUS and elastography may help prevent unnecessary orchiectomies in the future. Analysis of data from multi-institutional datasets in cases of splenogonadal fusion could help to determine the sensitivity and specificity of CEUS and elastography in such cases. 
